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(54) WIRELESS RECEIVER AND METHOD OF WIRELESS RECEPTION 



(57) A phase estimation section 102 obtains a 
phase estimate value of a received signal, a normaliza- 
tion section 104 normalizes phase estimate values so 
that the sum of the sizes of the phase estimate values 
is 1 , a phase correction section 103 corrects the phase 
of a received signal using the normalized phase esti- 
mate value, a combining section 105 performs RAKE 
combination of signals with corrected phases, an RSSI 



measurement section 1 08 measures the RSSI using the 
RAKE-combined signal, and an ISSI measurement sec- 
tion 109 measures the ISSI using the RAKE-combined 
signal. Also, a multiplication section 106 multiplies the 
RAKE-combined signal by the sum of the phase esti- 
mate values, and an error correction section 107 per- 
forms error correction on a signal multiplied by the sum 
of the phase estimate values. 
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Description 

Technical Field 

5 [0001] The present invention relates to a radio receiving apparatus and radio receiving method. 
Background Art 

[0002] In recent years there has been a remarkable increase in the demand for terrestrial mobile communications 
10 such as mobile telephones, and technologies for using frequencies efficiently have become important in order to secure 
greater subscriber capacity in a limited frequency band. 

[0003] The CDMA method is drawing attention as one multiple access method for using frequencies efficiently. The 
CDMA method is a multiple access method using spread spectrum technology that is characterized by not being easily 
affected by multipath distortion. 
15 [0004] In communications by means of the CDMA method, a characteristic is that diversity effects can also be ex- 
pected due to the use of RAKE reception. 

[0005] Also, in communications by means of the CDMA method, transmission power control is implemented to solve 
the so-called near-far problem. Transmission power control is carried out based on the SIR (Signal to Interference 
Ratio), RSSI (Received Signal Strength Indicator), ISSI (Interference Signal Strength Indicator), or the like. Therefore, 

20 it is extremely important to measure the SIR, RSSI, and ISSI accurately on the receiving side. 

[0006] A conventional radio receiving apparatus that performs RAKE reception will be described below. FIG.1 is a 
main block diagram showing the outline configuration of a conventional radio receiving apparatus. In FIG.1 , fingers 1 
through n are composed of a despreading section 11, a phase estimation section 12 : and a phase correction section 13. 
[0007] The despreading section 11 performs despreading processing on a received signal, and outputs signal d corr 

25 (l,m,n) shown in Equation (1). 

d corri l,m,n)=S(l,m,n)+\ ( l,m,ri) 

30 =S(f,n,n)e? +l(l,m,n)e (1) 



[0008] Equation (1) shows the despread signal of the m'th slot and n'th symbol of the first finger. S denotes the 
amplitude of the desired signal, I the noise amplitude, G (m,n) the modulation phase, tp (l,m,n) the sum of phase fluc- 
tuation on the transmission path and phase difference that occurs during transmission/reception, and v(l,m,n) the noise 
phase, respectively. 

[0009] The phase estimation section 1 2 obtains phase estimate value ^ shown in Equation (2). 



40 



y.-i 



(2) 



45 



50 



[001 0] Np denotes the number of pilot symbols. Phase estimate value £ can be obtained by correcting the modulation 
phase amount of a received pilot symbol. 

[0011] Alternatively, as shown in Equation (3), the phase estimation section 12 may also establish phase estimate 
value % by weighting the phase estimate value obtained using Equation (2) by a in a plurality of slots ( in Equation (3), 
a total of 2K slots), and then averaging them. 



€(/,/n)~-±- Ta(m')€C/,/n') - (3) 



[001 2] The phase correction section 1 3 performs phase correction by performing complex multiplication of despread 
signal d corr shown in Equation (1) and the complex conjugate £'* of phase estimate value \ shown in Equation (2) or 
(3). Thus, signal d cohe output from fingers 1 through n is as shown in Equation (4). 
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^ cohe {l,m,n)=6 corr (l,m,n)%*{l,m) 

=l^(/,A77)IS(/ jm ,n)e /(e(m '" )+M/ ' m ^ ) - ¥(/ ' m)) 

+ l^(/ ?m )l/(/,A77^)e /<v(/ ' /77 ' /7) ' y(/ ' m)) (4) 

[0013] Also, at the same time as phase correction is performed according to Equation (4), weighting is performed 
with the average reception amplitude. 

[0014] A combining section 14 adds together signals d cohe output from fingers 1 through n shown by Equation (4). 
The combined signal d rake is as shown in Equation (5). 



|\/,m)|S(/,/n,n)e ;(e(flf ' w ^^ ) ^ (; '* )) - (5) 
'] r (/,m)|/(/,m,n)e y(v( ^^ ( ^» 



+ 



[0015] N L denotes the number of fingers. As signals d cohe output from fingers 1 through n have already been weighted 
with an average reception amplitude, combined signal d rake is a RAKE-combined signal. Receive data is obtained by 
having error correction performed by an error correction section 15 on this RAKE-combined signal d rake . 
[0016] Also, an RSSI measurement section 1 6 measures the RSSI according to Equation (6) using RAKE-combined 
signal d rake . 



(6) 



[0017] Equation (6) shows the RSSI of the m'th slot. 

[0018] A square root computation section 17 obtains the square root of the RSSI measured by the RSSI measurement 
section 16. By this means, the RSSI value is obtained. 

[0019] In addition, an ISSI measurement section 18 measures the ISSI according to Equation (7) using RAKE-com- 
bined signal d rake . 



ISSI(.m)~±^\ii^(m,n)-d a ^(mtf - (7) 

[0020] Equation (7) shows the ISSI of the m'th slot. 

[0021] An SIR measurement section 19 measures the SIR by obtaining the ratio of the RSSI measured by the RSSI 
measurement section 1 6 to the ISSI measured by the ISSI measurement section 1 8, and outputs the SI R value. 
[0022] A division section 20 obtains the ISSI value by dividing the output of the square root computation section 17 
by the output of the SIR measurement section 1 9, and outputs it. 

[0023] Thus, in a conventional radio receiving apparatus, the RSSI is measured according to Equation (6) and the 
ISSI is measured according to Equation (7), using signal d rake obtained using Equation (5). Also, the SIR is measured 
using the RSSI measured according to Equation (6) and the ISSI measured according to Equation (7). 
[0024] Here, in a conventional radio receiving apparatus, since the RAKE-combined signal d rake is a signal weighted 
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by the average reception amplitude as shown in Equation (5), the dimension of d rake is the two dimension . Therefore, 
when RSSI and ISSI measurements are carried out according to Equation (6) and Equation (7) using d rake obtained 
according to Equation (5), the dimension of the RSSI and the dimension of the ISSI are the four dimension. 
[0025] However, the dimension of the RSSI and ISSI must be originally the dimension of the power (that is, the two 
5 dimension). Thus, in a conventional radio receiving apparatus, the dimension of the RSSI and ISSI is adjusted to the 
two dimension by obtaining the square root of the measured RSSI. 

[0026] However, in the above-described conventional radio receiving apparatus, signals d cohe output from fingers 1 
through n are normally signals on which weighting has been performed with a different value at each finger. 
[0027] Consequently, in the above-described conventional radio receiving apparatus, even though the dimension of 
10 the RSSI and ISSI is matched to the dimension of power by means of a square root computation, it is not possible to 
measure the RSSI and ISSI accurately. Moreover, since the SIR is measured using the RSSI measured according to 
Equation (6) and the ISSI measured according to Equation (7), it is not possible to measure the SIR accurately. There- 
fore, in the above-described conventional radio receiving apparatus, the accuracy of transmission power control is poor. 

*5 Disclosure of Invention 

[0028] It is an object of the present invention to provide a radio receiving apparatus and radio receiving method that 
enable reception quality to be measured accurately even when RAKE combination is carried out on a received signal. 
[0029] In order to achieve this object, with the present invention phase correction and weighting of RAKE combination 
20 are performed using a normalized phase estimate value. 

Brief Description of Drawings 

[0030] 

25 

FIG.1 is a main block diagram showing the outline configuration of a conventional radio receiving apparatus; 
FIG. 2 is a main block diagram showing the outline configuration of a radio receiving apparatus according to Em- 
bodiment 1 of the present invention; 

FIG. 3 is a main block diagram showing the outline configuration of a radio receiving apparatus according to Em- 
30 bodiment 2 of the present invention; and 

FIG. 4 is a main block diagram showing the outline configuration of a radio receiving apparatus according to Em- 
bodiment 3 of the present invention; 

Best Mode for Carrying out the Invention 

35 

[0031] With reference now to the accompanying drawings, embodiments of the present invention will be explained 
in detail below. 

(Embodiment 1) 

40 

[0032] A radio receiving apparatus according to Embodiment 1 of the present invention will be described using FIG. 
2. FIG. 2 is a main block diagram showing the outline configuration of a radio receiving apparatus according to Embod- 
iment 1 of the present invention. 

[0033] In FIG. 2, fingers 1 through n are composed of a despreading section 101 , a phase estimation section 102, 
45 and a phase correction section 103. 

[0034] The despreading section 1 01 performs despreading processing on a received signal. The phase estimation 
section 1 02 obtains a phase estimate value. The phase correction section 1 03 performs phase correction on adespread 
signal. 

[0035] A normalization section 1 04 normalizes the phase estimate value obtained at each finger. A combining section 
50 1 05 adds together the signals output from fingers 1 through n. 

[0036] A multiplication section 1 06 multiplies the RAKE-combined signal by a predetermined value obtained during 
the course of normalization processing. An error correction section 107 performs error correction on the signal output 
from the multiplication section 106. 

[0037] An RSSI measurement section 108 measures the RSSI, an ISSI measurement section 109 measures the 
55 ISSI, and an SIR measurement section 110 measures the SIR. 

[0038] Next, the operation of a radio receiving apparatus with the above-described configuration will be described. 
First, despreading processing is carried out on a received signal by the despreading section 1 01 , and signal d corr (l,m, 
n) shown in Equation (8) is output to the phase estimation section 102 and phase correction section 103. 
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d corr (l,m,n)=S(l,m,n)+\(l,m,n) 

=S(/, n ,n)e /(9(m - n)+ * <, ' m ' n)) + /(/, m , n ) e ' v(/ - m - n) (8) 

[0039] Equation (8) shows the despread signal of the m'th slot and n' th symbol of the first finger. S denotes the 
amplitude of the desired signal, I the noise amplitude, 6 (m,n) the modulation phase, cp (l,m,n) the sum of phase fluc- 
tuation on the transmission path and phase difference that occurs during transmission/reception . and v(l,m,n) the noise 
phase, respectively. 

[0040] The phase estimation section 102 then obtains phase estimate value £ shown in Equation (9), output the 
value £ to the normalization section 1 04. 



n p k 



%l,m)--£- Yd„e- J,( "" - (9) 



[0041 ] Np denotes the number of pilot symbols. Phase estimate value \ can be obtained by correcting the modulation 
phase amount of a received pilot symbol. 

[0042] Alternatively, as shown in Equation (1 0), the phase estimation section 1 02 may also establish phase estimate 
value \ by weighting the phase estimate value obtained using Equation (9) by a in a plurality of slots ( in Equation (10), 
a total of 2K slots), and then averaging them. 



K/,*i) = -L "faK)K/,m') - (10) 



[0043] Next, the phase estimate value output from each finger is normalized by the normalization section 1 04. The 
normalization section 1 04 performs normalization using Equation (1 1 ), so that the sum of the sizes of the phase estimate 
values of all the fingers is 1 . 



[0044] Normalized phase estimate value is output to the phase correction section 1 03. 

[0045] Also, the normalization section 1 04 outputs to the multiplication section 1 06 the value (3(m) shown in Equation 
(12) that is obtained in the course of normalization processing. 



J8(«i)-||€(/,m)| - (12) 



[0046] Next, phase correction is carried out by having complex multiplication performed on despread signal d corr and 
the complex conjugate £'* of normalized phase estimate value by the phase correction section 1 03. Therefore, signals 
d cohe output from fingers 1 through n are as shown in Equation (13). 
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d 6eA «(/,w,n) - d wr (/,m,n)g'* (Z,m) 

= Jt' (/ ' m) k(l,n,n)eW*w<*» +I(.l,m,n)e' vl "">} 



(1 3). 



[0047] Next, signals d cohe output from fingers 1 through n shown in Equation (13) are added together and RAKE- 
combined as shown in Equation (14) by a combining section 105. N L denotes the number of fingers. 



\\m,m)\ 



(14) 



[0048] RAKE-combined signal d rake is output to the multiplication section 1 06, RSSI measurement section 1 08, and 
ISSI measurement section 109. 

[0049] In the multiplication section 1 06, each symbol of the signal output from the combining section 1 05 is multiplied 
by value (3(m) output from the normalization section 104, and the result is output to the error correction section 107. 
By having this multiplication performed, a signal input to the error correction section 1 07 becomes the same value as 
a signal input to the error correction section 15 in the above-described conventional radio receiving apparatus. 
[0050] Then error correction is performed on the signal output from the multiplication section 1 06 by the error cor- 
rection section 107. By this means, receive data is obtained. 

[0051] Also, the RSSI measurement section 108 measures the RSSI according to Equation (15) using RAKE-com- 
bined signal d rake . Equation (15) shows the RSSI of the m'th slot. 



RSSI(m)^\d^ agc (m)\ 2 



1 V 



<1 5) 



[0052] The measured RSSI is output to a later-stage component part that performs transmission power control, etc., 
and to the SIR measurement section 110. 

[0053] Meanwhile, the ISSI measurement section 109 measures the ISSI according to Equation (16) using RAKE- 
combined signal d rake . Equation (16) shows the ISSI of the m'th slot. 



1 |2 

ISSI{m) - — y\^(m,n) - d mmge {m^ 



(1 6) 



[0054] The measured ISSI is output to a later-stage component part that performs transmission power control, etc., 
and to the SI R measurement section 1 1 0. 

[0055] Then the SI R is measured by the SI R measurement section 1 1 0 by obtaining the ratio of the RSSI measured 
by the RSSI measurement section 108 to the ISSI measured by the ISSI measurement section 109. The measured 
SIR is output to a later-stage component part that performs transmission power control, etc. 
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[0056] Thus, according to a radio receiving apparatus of this embodiment, phase correction and weighting of RAKE 
combination are carried out using a normalized phase estimate value, and therefore even when RAKE combination is 
performed on a received signal, it is possible to obtain a RAKE-combined signal at the dimension of amplitude. Con- 
sequently, according to a radio receiving apparatus of this embodiment, the RSSI, ISSI, and SIR can be measured at 
5 the dimension of power, and therefore the RSSI, ISSI, and SIR can be measured accurately even when RAKE com- 
bination is performed on a received signal. 

[0057] Also, according to a radio receiving apparatus of this embodiment, a RAKE-combined signal obtained at the 
dimension of amplitude is multiplied by the divisor (3(m) used when obtaining a phase estimate value, and therefore 
the signal input to the error correction section can be made the same value as the signal input to the error correction 

fo section in the above-described conventional radio receiving apparatus. Thus, according to a radio receiving apparatus 
of this embodiment, error correction processing in which complex processing is performed can be carried out with the 
same method as conventionally, enabling the time and cost necessary for equipment development to be reduced. 
[0058] In this embodiment, it is also possible for the normalization section 1 04 to perform normalization using Equa- 
tion (17) on the phase estimate value output from each finger, and to have the sum of the sizes of the phase estimate 

15 values of all fingers be N L . 



20 



(1 7) 



[0059] In this case, the multiplication section 1 06 multiplies each symbol of the RAKE-combined signal by the value 
25 p(m) shown in Equation (18) that is obtained in the course of normalization processing. 



£0»)-^ x|£(',"0| - <! 8 > 



[0060] Thus, by performing normalization using Equation (1 7), it is possible to measure an RSSI and ISSI that reflect 
the number of signals that are combined. 

35 (Embodiment 2) 

[0061] A radio receiving apparatus according to Embodiment 2 of the present invention has almost the same con- 
figuration as Embodiment 1, but differs in that a RAKE-combined signal is divided by the sum of pre-normalization 
phase estimate values. 

40 [0062] A radio receiving apparatus according to Embodiment 2 of the present invention will be described below using 
FIG. 3. FIG. 3 is a main block diagram showing the outline configuration of a radio receiving apparatus according to 
Embodiment 2 of the present invention. Parts in FIG. 3 identical to those in Embodiment 1 are assigned the same 
reference numbers and their detailed explanations are omitted. 

[0063] An adding section 201 obtains the sum of the phase estimate values output from all fingers. A division section 

45 202 divides a RAKE-combined signal by the sum of the phase estimate values. 

[0064] Next, the operation of a radio receiving apparatus with the above-described configuration will be described. 
Phase correction is carried out by having complex multiplication performed by the phase correction section 103 on 
despread signal d corr output from the despreading section 101 and the complex conjugate ^* of normalized phase 
estimate value £ output from the phase estimation section 102. Therefore, signals d cohe output from fingers 1 through 

50 n are as shown in Equation (19). 

d cohe (l,m,n)=d corr (!,m,n)^^IM 

=l^(/,m)IS(/^,n)^ e(m ' ,7) ^ (/ ' m ' /7W(/ ' m)) 

+ l^(/,A77)l/(/, m ,/7)e /<V(/ ' m ' n) " ¥(/ ' rT7)) (19) 
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[0065] The adding section 201 obtains the sum P(m) of phase estimates value £ output from the phase estimation 
sections 102, as shown in Equation (20), and outputs it to the division section 202. 

Pim)-"£\mM - (2 0) 

[0066] The division section 202 divides RAKE-combined signal d rake by the sum p(m) of phase estimate values <;. 
10 Division is performed only for symbols subject to RSSI, ISSI, and SIR measurement. 

[0067] By this means, the RAKE-combined signal is a signal equivalentto the RAKE-combined signal in Embodiment 
1 . That is, the signal output from the division section 202 is a signal equivalent to a RAKE-combined signal after phase 
correction has been carried out using a normalized phase estimate value. 

[0068] Thus, according to a radio receiving apparatus of this embodiment, instead of RAKE-combining signals that 
15 have undergone phase correction using a normalized phase estimate value, a RAKE-combined signal is divided by 
the sum of pre-normalization phase estimate values, and therefore it is possible to obtain a RAKE-combined signal at 
the dimension of amplitude while keeping the configuration of each finger the same as in the above-described con- 
ventional radio receiving apparatus. Thus, according to a radio receiving apparatus of this embodiment, the RSSI, 
ISSI, and SIR can be measured accurately without changing the configuration of each finger from that in the above- 
20 described conventional radio receiving apparatus. Thus, according to a radio receiving apparatus of this embodiment, 
the time and cost necessary for equipment development can be reduced. 

[0069] Also, according to a radio receiving apparatus of this embodiment, division is performed only for symbols 
subject to RSSI , ISSI , and SIR measurement, enabling the amount of computation to be reduced compared with Em- 
bodiment 1 . 

25 [0070] In this embodiment, the adding section 201 may also obtain the sum p(m) of phase estimate values % as 
shown in Equation (21). 

*<w--j^|ep.»S -<2D 

[0071 ] By using Equation (21 ) to obtain the sum p(m) of phase estimate values % in this way, it is possible to measure 
an RSSI and ISSI that reflect the number of signals that are combined. 

35 

(Embodiment 3) 

[0072] A radio receiving apparatus according to Embodiment 3 of the present invention has almost the same con- 
figuration as Embodiment 2, but differs in that division processing is performed after the RSSI and ISSI have been 

40 measured using a RAKE-combined signal. 

[0073] A radio receiving apparatus according to Embodiment 3 of the present invention will be described below using 
FIG. 4. FIG. 4 is a main block diagram showing the outline configuration of a radio receiving apparatus according to 
Embodiment 3 of the present invention. Parts in FIG. 4 identical to those in Embodiment 2 are assigned the same 
reference numbers and their detailed explanations are omitted. 

45 [0074] A square computing section 301 obtains the square of the sum of phase estimate values. A division section 
302 divides a measured RSSI by the square of the sum of phase estimate values. A division section 303 divides a 
measured ISSI by the square of the sum of phase estimate values. 

[0075] Next, the operation of a radio receiving apparatus with the above-described configuration will be described. 
The sum p(m) of phase estimate values £ obtained by the adding section 201 is output to the square computing section 
50 301. 

[0076] The square computing section 301 obtains the square of p(m) and outputs it to division section 302 and 
division section 303. 

[0077] Division section 302 divides the RSSI measured by the RSSI measurement section 108 by the square of p 
(m), and division section 303 divides the ISSI measured by the ISSI measurement section 1 09 by the square of p(m). 
55 By this means, RSSI and ISSI are corrected. 

[0078] Thus, according to a radio receiving apparatus of this embodiment, instead of RAKE-combining signals that 
have undergone phase correction using a normalized phase estimate value, division processing is performed afterthe 
RSSI and ISSI have been measured using a RAKE-combined signal, and therefore it is possible to achieve the equiv- 
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alent of obtaining a RAKE-combined signal at the dimension of amplitude while keeping the configuration of each finger 
the same as in the above-described conventional radio receiving apparatus. Thus, according to a radio receiving ap- 
paratus of this embodiment, the RSSI, ISSI, and SIR can be measured accurately without changing the configuration 
of each finger from that in the above-described conventional radio receiving apparatus. Thus, according to a radio 
5 receiving apparatus of this embodiment, the time and cost necessary for equipment development can be reduced. 
[0079] As explained above, according to the present invention it is possible to measure reception quality accurately 
even when RAKE combination is performed on a received signal. 

[0080] This application is based on Japanese Patent Application No. 2000-89361 filed on March 28, 2000, entire 
content of which is expressly incorporated by reference herein. 

10 

Industrial Applicability 

[0081] The present invention is applicable to a base station apparatus used in a radio communication system, or a 
communication terminal apparatus such as a mobile station apparatus that performs radio communication with this 
*5 base station apparatus. When the present invention is applied, reception quality can be measured at the dimension of 
power in a communication terminal apparatus and base station apparatus, enabling reception quality to be measured 
accurately even when RAKE combination is performed on a received signal. 



20 Claims 

1. A radio receiving apparatus comprising: 

an estimator for obtaining a phase estimate value of a received signal; 
25 a normalizer for normalizing the phase estimate value; 

a corrector for correcting the phase of the received signal using the normalized phase estimate value; 

a combiner for combining signals with corrected phases; and 

a measurer for measuring reception quality using the combined signal. 

30 2. The radio receiving apparatus according to claim 1 , further comprising: 

a calculator for obtaining the sum of phase estimate values; and 
a multiplier for multiplying the combined signal by the sum; 

35 wherein said normalizer normalizes the phase estimate values so that the sum of the sizes of the phase 

estimate values is 1 . 

3. The radio receiving apparatus according to claim 1 , further comprising: 

40 a calculatorfor obtaining a value obtained by dividing a sum of phase estimate values by the number of signals 

that are combined; and 

a multiplier for multiplying the combined signal by the value; 

wherein said normalizer normalizes the phase estimate values so that the sum of the sizes of the phase 
45 estimate values is the number of the signals that are combined. 

4. A radio receiving apparatus comprising: 

an estimator for obtaining a phase estimate value of a received signal; 
50 a corrector for correcting the phase of the received signal using the phase estimate value; 

a combiner for combining signals with corrected phases; 
a calculatorfor obtaining a predetermined value; 

a divider for dividing the combined signal by the predetermined value; and 
a measurer for measuring reception quality using the divided signal. 

55 

5. The radio receiving apparatus according to claim 4, wherein said calculator makes the sum of phase estimate 
values the predetermined value. 
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6. The radio receiving apparatus according to claim 4, wherein said calculator makes the value obtained by dividing 
the sum of phase estimate values by the number of signals that are combined the predetermined value. 

7. A radio receiving apparatus comprising: 

5 

an estimator for obtaining a phase estimate value of a received signal; 
a corrector for correcting the phase of the received signal using the phase estimate value; 
a combiner for combining signals with corrected phases; 
a calculator for obtaining a predetermined value; 
10 a measurer for measuring reception quality using the combined signal; and 

a divider for dividing a value indicating the reception quality by the predetermined value. 

8. The radio receiving apparatus according to claim 7, wherein said calculator makes the value obtained by squaring 
the sum of phase estimate values the predetermined value. 

15 

9. The radio receiving apparatus according to claim 7, wherein said calculator makes the value squared after being 
obtained by dividing the sum of phase estimate values by the number of signals that are combined the predeter- 
mined value. 

20 10. A communication terminal apparatus equipped with a radio receiving apparatus, said radio receiving apparatus 
comprising: 

an estimator for obtaining a phase estimate value of a received signal; 
a normalizer for normalizing the phase estimate value; 
25 a corrector for correcting the phase of the received signal using the normalized phase estimate value; 

a combiner for combining signals with corrected phases; and 
a measurer for measuring reception quality using the combined signal. 

11. A communication terminal apparatus equipped with a radio receiving apparatus, said radio receiving apparatus 
30 comprising: 

an estimator for obtaining a phase estimate value of a received signal; 
a corrector for correcting the phase of the received signal using the phase estimate value; 
a combiner for combining signals with corrected phases; 
35 a calculator for obtaining a predetermined value; 

a divider for dividing the combined signal by the predetermined value; and 
a measurer for measuring reception quality using the divided signal. 

12. A communication terminal apparatus equipped with a radio receiving apparatus, said radio receiving apparatus 
40 comprising: 

an estimator for obtaining a phase estimate value of a received signal; 
a corrector for correcting the phase of the received signal using the phase estimate value; 
a combiner for combining signals with corrected phases; 
45 a calculator for obtaining a predetermined value; 1 a measurer for measuring reception quality using the com- 

bined signal; and 

a divider for dividing a value indicating the reception quality by the predetermined value. 

13. A base station apparatus equipped with a radio receiving apparatus, said radio receiving apparatus comprising: 

50 

an estimator for obtaining a phase estimate value of a received signal; 
a normalizer for normalizing the phase estimate value; 

a corrector for correcting the phase of the received signal using the normalized phase estimate value; 
a combiner for combining signals with corrected phases; and 
55 a measurer for measuring reception quality using the combined signal. 

14. A base station apparatus equipped with a radio receiving apparatus, said radio receiving apparatus comprising: 
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an estimator for obtaining a phase estimate value of a received signal; 
a corrector for correcting the phase of the received signal using the phase estimate value; 
a combiner for combining signals with corrected phases; 
a calculator for obtaining a predetermined value; 
5 a divider for dividing the combined signal by the predetermined value; and 

a measurer for measuring reception quality using the divided signal. 

15. A base station apparatus equipped with a radio receiving apparatus, said radio receiving apparatus comprising: 

10 an estimator for obtaining a phase estimate value of a received signal; 

a corrector for correcting the phase of the received signal using the phase estimate value; 
a combiner for combining signals with corrected phases; 
a calculator for obtaining a predetermined value; 

a measurer for measuring reception quality using the combined signal; and 
*5 a divider for dividing a value indicating the reception quality by the predetermined value. 

16. A radio receiving method comprising: 

an estimating step of obtaining a phase estimate value of a received signal; 
20 a normalizing step of normalizing the phase estimate value; 

a correcting step of correcting the phase of the received signal using the normalized phase estimate value; 

a combining step of combining signals with corrected phases; and 

a measuring step of measuring reception quality using the combined signal. 

25 17. A radio receiving method comprising: 

an estimating step of obtaining a phase estimate value of a received signal; 
a correcting step of correcting the phase of the received signal using the phase estimate value; 
a combining step of combining signals with corrected phases; 
30 a calculating step of obtaining a predetermined value; 

a dividing step of dividing the combined signal by the predetermined value; and 
a measuring step of measuring reception quality using the divided signal. 

18. A radio receiving method comprising: 

35 

an estimating step of obtaining a phase estimate value of a received signal; 
a correcting step of correcting the phase of the received signal using the phase estimate value; 
a combining step of combining signals with corrected phases; 
a calculating step of obtaining a predetermined value; 
40 a measuring step of measuring reception quality using the combined signal; and 

a dividing step of dividing a value indicating the 
reception quality by the predetermined value. 
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